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Abstract 
Background: The purpose of this paper is to describe the gender differences of the Interaction Rating Scale (IRS) as an evidence-
based practical index of children’s social skills and parenting.
Methods: The participants in our study, which was conducted as part of a Japan Science and Technology Agency (JST) cohort 
study project, were 370 dyads of children with their caregivers were followed up and surveyed at aged 18, 30, and 42 month. The
participants completed the five minute interaction session and were observed using the IRS.
Results: The results indicated the gender differences of IRS scores. Girls got rather high score at all ages. IRS can measure 
children’s social skill development and parenting with high validity. Along with the qualitative differences of interaction between 
boys and girls, the IRS is effective in describing features of social skill development and parenting.  
Conclusion: The IRS provides further evidence of the fact that in order to study children’s social skill development, it is 
important to evaluate various features of the caregiver-child interaction as a predictor of social skills. 
© 2010 Elsevier Ltd. 
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1.  Introduction 
Researchers, caregivers, and practitioners have been attracted the study of children’s social development for 
decades. Social competence is defined as the ability to understand others in the context of social interaction and to 
engage in smooth communication with them. Increasing numbers of impulsive behavior and maladjustment to 
society in school-aged children and adolescents requires society to prepare appropriate education and environments 
for those children (Gary, 2005). Children’s social development is determined by the complex interaction of the child 
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themselves, their home environment, peer relationships, and the larger sociocultural environment (Lidz, 1991). 
Accordingly, children’s social skills should be evaluated with the interaction between the child and social 
environment (Feuerstein & Hoffman, 1979). However, the methodology that considers children in conjunction with 
their social environment across developmental stages has not yet been well developed. 
Many researchers are focused on measuring a quality of children’s rearing environment and parenting, based on 
the theory that early rearing environment is significantly related to child development. Two instruments, namely, the 
Home Observation for Measurement of the Environment (HOME) (Caldwell & Bradley, 1974) and the Index of 
Child Care Environment (ICCE) (Anme & Segal, 2003) are often used in research related to child development. 
The HOME and the ICCE evaluate the children’s rearing environment within natural settings, which reflects the 
caregivers’ emotional and verbal responsiveness to the child, and the caregivers’ acceptance of the child’s behavior. 
The HOME has been adopted by studies conducted at the National Institute of Child Health and Human 
Development (NICHD) in the United States, and is also widely used in more than one hundred countries. The ICCE 
has been used to investigate the effect of child care on children’s development in Japan (Anme, 2004; Anme & 
Segal, 2004, Anme et al., 2005). In addition, the Mediated Learning Experience Rating Scale (MLERS) has been 
used to assess the sensitivity and teaching of adults (caregivers and teachers) toward children through observation of 
the adult-child interaction (Burchnal et al., 1997). 
The tool that is currently used to assess social competence is the Social Skills Rating System (SSRS) (Gresham & 
Elliot, 1990), which was used in the study conducted at the NICHD. The SSRS evaluates children’s social 
competence on the basis of information provided by parents and teachers; however, this method of evaluating social 
competence suffers from the inevitable drawbacks of the possibility of parents and teachers missing out on or 
distorting information. The Nursing Child Assessment Satellite Training (NCAST), which emphasizes the role of 
the caregiver in the development of social competence, was developed in the United States. The validity of NCAST 
had been confirmed for evaluating the communication and interactional patterns between caregiver and child 
(Barnard, 1994). It is useful to evaluate the quality of child-rearing objectively, but it was much concentrated on 
caregiver’s teaching skills, so cannot be used directly for assessing children’s social skills development. 
The Interaction Rating Scale (IRS) can evaluate the child-caregiver interactions in a short period of time in daily 
situations. The inter-observer reliability of the IRS was found to be 90% (Anme, 2007). 
The purpose of this paper is to describe the features of Interaction Rating Scale (IRS) as an evidence-based 
practical index of children’s social skills and parenting. 
2. Methods  
2.1. Participants 
The participants in our study, which was conducted as part of a Japan Science and Technology Agency (JST) 
cohort study project, were 370 dyads of children with their caregivers were followed up and surveyed at aged 18, 30, 
and 42 month. 
In order to comply with the ethical standards laid down by the JST, before conducting the research, the families 
of all the participants signed informed consent forms and were made aware that they had the right to withdraw from 
the experiment at anytime. As the infants were too young to provide informed consent, we carefully explained the 
purpose, content, and methods of the study to the caregivers and obtained their consent. To maintain confidentiality 
of the personal information of the participants, their personal information was collected anonymously, and a 
personal ID system was used to protect personal information. Further, all the image data were stored on a disk, 
which was password protected; only the researchers who were granted permission from the chairman were given 
access to the data. 
This study was approved by the ethics committee of the JST. 
2.2. Measures 
The IRS is used to measure the child’s social competence and the caregiver’s child rearing competence through 
five minute observations of caregiver-child interactions. It is appropriate for the assessment of interactions between 
caregivers and children from infant to eight-year-old. It includes 70 items for a behavioral score and 11 items for an 
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impression score, grouped into ten subscales. Five subscales focus on children’s social competences: 1) Autonomy, 
2) Responsiveness, 3) Empathy, 4) Motor regulation, and 5) Emotional regulation. Another five items assess the 
caregiver’s parenting skills: 6) Respect for autonomy development, 7) Respect for responsiveness development, 8) 
Respect for empathy development, 9) Respect for cognitive development, and 10) Respect for social-emotional 
development. And one item assesses an overall impression of synchronous relationships. 
The total of 81 items was composed from several sources: original items by the study authors, several 
overlapping items from the HOME (Home Observation for Measurement of the Environment) (Feuerstein, R. & 
Hoffman, 1979), the SSRS (Social Skills Rating Systems) (Gresham, & Elliot, 1990), and the NCAST (Nursing 
Child Assessment Satellite Training) (Barnard, 1994) teaching scales (36 items).  
A training manual for the IRS has been developed for practitioners and researchers (Anme, 2009). 
Two different sets of variable are scored: behavior items and impression items for each subscale. Each subscale 
assesses the presence of behavior (1=Yes, 0=No), and the sum of all items in the subscale provides the overall 
behavior score. 
Scores on the impression items and the overall impression item are on a five-point scale, where 1=not evident at 
all, 2=not evident, 3=neutral, 4=evident, 5=evident at high level.  
The evaluator completes the checklist composed of 25 items focusing on children’s behavior toward caregivers 
(e.g., Child looks at caregiver’s face as social referencing) and 45 items focusing on the caregiver behavior. The 
observer then provides an impression on a 5-point scale of the level of development for each subscale and for an 
overall impression.   
Internal consistency in each categories, as measured by Cronbach’s alpha, ranged from .43 to .88, and the total 
internal consistency was excellent (.85 - .91). 
2.3. Procedure 
In this study, the IRS was evaluated as follows: a five minute video recording of the setting of the child-caregiver 
interaction (the child and caregiver playing with blocks and putting them in a box) was conducted. The caregiver-
child interactions were videotaped in a controlled laboratory environment. The recording was carried out in a room 
with five video cameras; one camera was placed at each of the four corners and one was placed in the central ceiling 
position. The dyads of children were escorted into a room (with dimensions of 4 x 4 meters) furnished with a small 
table and a small-sized chair meant for a child. The caregiver introduced herself to the child and interacted with the 
child in a natural manner, just as she would on a regular day. 
To score the behavior, two members of the research teamed coded the behaviors observed. A third child 
professional, who had no contact with the participants, also scored the behavior. The behavior of the children and 
caregiver during the caregiver-child interaction was coded as follows. If the child displayed the behavior described 
in the item, a score of 1 was given; conversely, if the child failed to display the behavior described in the item, a 
score of 0 was given. A child’s total score was the sum of the score that he/she received on all the subscales. A 
higher score indicated a higher level of development. The same method of coding was used to evaluate the 
caregivers’ behavior. The total IRS score was the total score of the child plus the total score of the caregiver. 
231 (aged 18 months), 344 (aged 30 months), and 175 (aged 42 months) data were used without missing value 
data.  
3. Results
Table 1 shows the frequencies and Spearman's rank correlation coefficient of items on the Interaction Rating 
Scale for 18-month-old, 30-month-old, and 42-month-old children by gender, and Table 2 does for their parents. 
Significant gender differences were found on the subscales of autonomy, responsiveness, empathy, motor 
regulation, and emotional regulation.  
Girls got higher score in impression score of responsiveness, empathy, motor regulation, and emotional 
regulation at all age.
There were also gender differences among specific items, such as “Child is neither restless nor overactive” in 18, 
30, and 42 month, “Child looks at caregiver’s face or eyes when caregiver attempts eye contact” “Child smiles at 
caregiver within five seconds of caregiver’s verbalization” in 18 and 42 month, “Child vocalizes or adjusts own 
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behavior within five seconds in response to caregiver’s verbalization”, “Child behaves within five seconds in accord 
with caregiver’s gestures, touch, or changes in expression”, “Child makes clearly recognizable hand motions 
towards task materials during the episode” in 30 and 42 month.  
It revealed important differences, for example, in types of interactions. Girls were more likely to demonstrate 
verbal responsiveness through reference to a common thing (e.g. “look at the bird”), while boys were more to 
respond to non-verbal cues, such as the nodding or eye movements of the caregiver.  
On the other hand, parents’ attitudes to their children were not so much different by gender, except a few items at 
each age. Girls’ parents took more “gives instruction only when the child is attentive” and “diverts the child by 
playing games, introducing new toy” in 18 month, but less “smiles and/or nods at the child”, “responds to child’s 
vocalizations with affectionate verbal response”, “uses at least two different sentences or phrases to describe task to 
child”, “instructions are clear and unambiguous” in 30 month, and “uses both verbal description and non-verbal 
instruction” in 42 month old. 
4. Discussion 
This study provides the evidence of gender differences of children’s social skills and parenting by using the IRS 
score. Along with the qualitative differences of interaction between boys and girls, the IRS is effective in describing 
features of social skill development and parenting. IRS is a reliable, valid, feasible and practical tool for the studies 
of caregiver-child interaction over time (Anme, 2008).  The strength of this study is as blow. 
First of all, using IRS for the gender differences of social competence was valid, because IRS has high 
adaptability for cohort studies, which can be used with the same subscales framework across ages from infants to 8-
year-old.  
Secondly, the IRS can be used in international comparative studies, because it is based on the most common 
frameworks used all over the world. The child subscales are based on various categories which are widely used in 
the research of social skills indicators. Also the caregiver’s subscales are based on the Home Observation for 
Measurement of the Environment (HOME), which has been widely used. 
Third, we have evidence of the IRS in terms of discriminant validity for pervasive development disorder (PDD), 
attention-deficit/hyperactivity disorder (ADHD) and abused children. Children with PDD, ADHD, and abused 
children had lower levels of empathy and self-control in areas such as motor regulation and emotional regulation 
compared to children without these conditions13).
Fourth, the IRS has high correlations with the SDQ (Strength and Difficulties Questionnaire), and high reliability 
(Sugisawa, 2008). There were significant correlations between the “empathy”, “motor regulation”, “emotional 
regulation”, caregiver’s “Respect for responsiveness” in the IRS and the “hyperactivity-inattention domain” in the 
SDQ. Also, “autonomy”, “responsiveness”, “empathy” in the IRS and less “peer problems domain” in the SDQ, 
“responsiveness”, “empathy”, “motor regulation” in the IRS and “prosocial behavior domain” in the SDQ, 
caregiver’s “respect for empathy development” in the IRS and less total difficulties scores in the SDQ.  
While the IRS provides valuable insights, it is also important to acknowledge its limitations. First, the IRS 
subscales might not cover all dimensions of social skills, although we used the most common frameworks of social 
skills. Second, while the IRS expects to use same scoring standard from birth to eight years old as a standardized 
tool in cohort studies, different developmental features of items across developmental stages might be better to take 
into consideration. Despite these limitations, the IRS can be considered an established, valid screening instrument 
reflecting child-related attributes of the caregiver-child interaction. It provides evidences of the fact that in order to 
study children’s social development, it is important to evaluate various features of the caregiver-child interaction as 
a measure of social skills. 
Further research has the potential to reveal the features of the gender differences of caregiver-child interaction 
development, and enhance knowledge of implications for caregivers and child-care professionals.  
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ȴ ɁɂɌɅȀȑȀȦɒɅɑɕɅɎɃɉɅɓȀɏɆȀɃɈɉɌɄȀɉɔɅɍ ɓȀɏɎȀȩɎɔɅɒɁɃɔɉɏɎȀȲ ɁɔɉɎɇȀȳ ɃɁɌɅȀȈȑȘȭ ȌȀȓȐȭ ȌȀȔȒȭ ȉ
Ɏ ҡ Ɏ ҡ Ɏ ҡ ɒ Ɏ ҡ Ɏ ҡ Ɏ ҡ ɒ Ɏ ҡ Ɏ ҡ Ɏ ҡ ɒ
ȴɏɔɁɌ Ȓȓȑ ȑ ȐȎȐ ȑȑȗ ȑȐȐȎȐ ȑȑȔ ȑȐȐȎȐ ; ȓȔȔ ȑȐȐȎȐ ȑȖȘ ȑȐȐȎȐ ȑȗȖ ȑȐȐȎȐ ; ȒȐȗ ȑȐȐȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȔ ȑȐȐȎȐ ;
ȑȎȀȡ ȵ ȴ ȯ Ȯ ȯ ȭ ȹӸӸӸӸӸ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ ȑ ȐȎȓ ȑ ȐȎȖ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȣ ɈɉɌɄȀɉɎɉɔɉɁɔɅɓȀɉɎɔɅɒɁɃɔɉɏɎȀɗ ɉɔɈȀɃɁɒɅɇɉɖɅɒȎ ɎɏɔȀɅɖɉɄɅɎɔ Ȓ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ ȗ ȒȎȐ Ȕ ȒȎȔ ȓ ȑȎȗ ȑ ȐȎȕ ȑ ȑȎȐ Ȑ ȐȎȐ
ɎɅɕɔɒɁɌ ȓ ȒȐ ȘȎȗ ȑȖ ȑȓȎȗ Ȕ ȓȎȕ ȒȔ ȗȎȐ ȑȕ ȘȎș ș ȕȎȑ ȑȔ ȖȎȘ ȗ ȖȎȘ ȗ ȖȎȗ
ɅɖɉɄɅɎɔ Ȕ ȘȐ ȓȔȎȖ ȔȐ ȓȔȎȒ ȔȐ ȓȕȎȑ ȑȑȘ ȓȔȎȓ ȕȔ ȓȒȎȑ ȖȔ ȓȖȎȔ ȑȐȘ ȕȒȎȑ ȖȐ ȕȘȎȒ ȔȘ ȔȖȎȒ
ɅɖɉɄɅɎɔȀɁɔȀɈɉɇɈȀɌɅɖɅ ȕ ȑȓȑ ȕȖȎȗ Ȗȑ ȕȒȎȑ ȗȐ ȖȑȎȔ ȑșȔ ȕȖȎȔ șȔ ȕȖȎȐ ȑȐȐ ȕȖȎȘ ȘȔ ȔȐȎȖ ȓȕ ȓȔȎȐ Ȕș ȔȗȎȑ
Ȯɏ Ȑ ȒȔ ȑȐȎȔ ȑȐ ȘȎȖ ȑȔ ȑȒȎȓ Ȕ ȑȎȒ Ȑ ȐȎȐ Ȕ ȒȎȓ ȑ ȐȎȕ Ȑ ȐȎȐ ȑ ȑȎȐ
ȹɅɓ ȑ ȒȐȗ ȘșȎȖ ȑȐȗ șȑȎȔ ȑȐȐ ȘȗȎȗ ȓȔȐ șȘȎȘ ȑȖȘ ȑȐȐȎȐ ȑȗȒ șȗȎȗ ȒȐȖ șșȎȕ ȑȐȓ ȑȐȐȎȐ ȑȐȓ șșȎȐ
Ȯɏ Ȑ ȗȐ ȓȐȎȓ ȓȘ ȓȒȎȕ ȓȒ ȒȘȎȑ Ȓȑ ȖȎȑ ȑȐ ȖȎȐ ȑȑ ȖȎȓ ȕ ȒȎȔ ȕ ȔȎș Ȑ ȐȎȐ
ȹɅɓ ȑ ȑȖȑ ȖșȎȗ ȗș ȖȗȎȕ ȘȒ ȗȑȎș ȓȒȓ șȓȎș ȑȕȘ șȔȎȐ ȑȖȕ șȓȎȗ ȒȐȒ șȗȎȖ șȘ șȕȎȑ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ ȔȐ ȑȗȎȓ Ȓȓ ȑșȎȗ ȑȗ ȑȔȎș ȕȖ ȑȖȎȓ ȒȘ ȑȖȎȗ ȒȘ ȑȕȎș ș ȔȎȔ ȗ ȖȎȘ Ȓ ȑȎș
ȹɅɓ ȑ ȑșȑ ȘȒȎȗ șȔ ȘȐȎȓ șȗ ȘȕȎȑ ȒȘȘ ȘȓȎȗ ȑȔȐ ȘȓȎȓ ȑȔȘ ȘȔȎȑ ȑșȘ șȕȎȗ șȖ șȓȎȒ ȑȐȒ șȘȎȑ
Ȯɏ Ȑ Ȗ ȒȎȖ Ȓ ȑȎȗ Ȕ ȓȎȕ Ȓ ȐȎȖ ȑ ȐȎȖ ȑ ȐȎȖ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȹɅɓ ȑ ȒȒȕ șȗȎȔ ȑȑȕ șȘȎȓ ȑȑȐ șȖȎȕ ȓȔȒ șșȎȔ ȑȖȗ șșȎȔ ȑȗȕ șșȎȔ ȒȐȗ ȑȐȐȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ ȕȐ ȒȑȎȗ ȓȑ ȒȖȎȕ ȑș ȑȖȎȗ ȕȒ ȑȕȎȑ ȓȑ ȑȘȎȕ Ȓȑ ȑȑȎș Ȓȓ ȑȑȎȑ ȑȔ ȑȓȎȖ ș ȘȎȗ
ȹɅɓ ȑ ȑȘȑ ȗȘȎȔ ȘȖ ȗȓȎȕ șȕ ȘȓȎȓ ȒșȒ ȘȔȎș ȑȓȗ ȘȑȎȕ ȑȕȕ ȘȘȎȑ ȑȘȔ ȘȘȎș Șș ȘȖȎȔ șȕ șȑȎȓ
ȒȎȀȲ ȥȳ Ȱ ȯ Ȯ ȳ ȩȶ ȥȮ ȥȳ ȳ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ ȑ ȐȎȓ ȑ ȐȎȖ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȣ ɈɉɌɄȀɉɓȀɒɅɓɐɏɎɓɉɖɅȀɔɏȀɃɁɒɅɇɉɖɅɒ΀ɓȀɂɅɈɁɖɉɏɒɁɌȀɃɕɅɓȎ ɎɏɔȀɅɖɉɄɅɎɔ Ȓ ȓ ȑȎȓ Ȓ ȑȎȗ ȑ ȐȎș Ȗ ȑȎȗ ȓ ȑȎȘ ȓ ȑȎȗ Ȗ ȒȎș Ȕ ȓȎș Ȓ ȑȎș
ɎɅɕɔɒɁɌ ȓ ȑȕ ȖȎȕ ȑȑ șȎȔ Ȕ ȓȎȕ ȓȗ ȑȐȎȘ Ȓȕ ȑȔȎș ȑȒ ȖȎȘ Ȓȓ ȑȑȎȑ ȑȓ ȑȒȎȖ ȑȐ șȎȖ
ɅɖɉɄɅɎɔ Ȕ ȗȗ ȓȓȎȓ ȔȔ ȓȗȎȖ ȓȓ ȒșȎȐ ȑȑș ȓȔȎȖ ȕȗ ȓȓȎș ȖȒ ȓȕȎȒ ȑȑȐ ȕȓȎȑ ȕș ȕȗȎȓ ȕȑ ȔșȎȑ
ɅɖɉɄɅɎɔȀɁɔȀɈɉɇɈȀɌɅɖɅ ȕ ȑȓȖ ȕȘȎș ȖȐ ȕȑȎȓ ȗȖ ȖȖȎȖ ȑȘȑ ȕȒȎȖ ȘȒ ȔȘȎȘ șș ȕȖȎȓ ȖȘ ȓȒȎș Ȓȗ ȒȖȎȒ Ȕȑ ȓșȎȔ
Ȯɏ Ȑ Ȕ ȑȎȗ ȓ ȒȎȖ ȑ ȐȎș ȗ ȒȎȐ Ȗ ȓȎȖ ȑ ȐȎȖ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȹɅɓ ȑ ȒȒȗ șȘȎȓ ȑȑȔ șȗȎȔ ȑȑȓ șșȎȑ ȓȓȗ șȘȎȐ ȑȖȒ șȖȎȔ ȑȗȕ șșȎȔ ȒȐȗ ȑȐȐȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ Ȕ ȑȎȗ ȓ ȒȎȖ ȑ ȐȎș Ȗ ȑȎȗ ȕ ȓȎȐ ȑ ȐȎȖ ȓ ȑȎȕ Ȓ ȑȎș ȑ ȑȎȐ
ȹɅɓ ȑ ȒȒȗ șȘȎȓ ȑȑȔ șȗȎȔ ȑȑȓ șșȎȑ ȓȓȘ șȘȎȓ ȑȖȓ șȗȎȐ ȑȗȕ șșȎȔ ȒȐȔ șȘȎȕ ȑȐȑ șȘȎȑ ȑȐȓ șșȎȐ
Ȯɏ Ȑ ȕȕ ȒȓȎȘ ȓȕ ȒșȎș ȒȐ ȑȗȎȕ ȑȐȗ ȓȑȎȑ ȕȗ ȓȓȎș ȕȐ ȒȘȎȔ ȒȐ șȎȗ ȑȕ ȑȔȎȖ ȕ ȔȎȘ
ȹɅɓ ȑ ȑȗȖ ȗȖȎȒ ȘȒ ȗȐȎȑ șȔ ȘȒȎȕ Ȓȓȗ ȖȘȎș ȑȑȑ ȖȖȎȑ ȑȒȖ ȗȑȎȖ ȑȘȗ șȐȎȓ ȘȘ ȘȕȎȔ șș șȕȎȒ
Ȯɏ Ȑ ȔȔ ȑșȎȑ Ȓȑ ȑȘȎȐ Ȓȓ ȒȐȎȒ ȓ ȐȎș ȑ ȐȎȖ Ȓ ȑȎȑ Ȓ ȑȎȐ ȑ ȑȎȐ ȑ ȑȎȐ
ȹɅɓ ȑ ȑȘȗ ȘȑȎȐ șȖ ȘȒȎȐ șȑ ȗșȎȘ ȓȔȑ șșȎȑ ȑȖȗ șșȎȔ ȑȗȔ șȘȎș ȒȐȕ șșȎȐ ȑȐȒ șșȎȐ ȑȐȓ șșȎȐ
Ȯɏ Ȑ Ȗȕ ȒȘȎȑ ȓȓ ȒȘȎȒ ȓȒ ȒȘȎȑ ȑȕ ȔȎȔ Ș ȔȎȘ ȗ ȔȎȐ Ȗ ȒȎș Ȓ ȑȎș Ȕ ȓȎș
ȹɅɓ ȑ ȑȖȖ ȗȑȎș ȘȔ ȗȑȎȘ ȘȒ ȗȑȎș ȓȒș șȕȎȖ ȑȖȐ șȕȎȒ ȑȖș șȖȎȐ ȒȐȑ șȗȎȑ ȑȐȑ șȘȎȑ ȑȐȐ șȖȎȑ
ȓȎȀȥȭ Ȱ ȡ ȴ Ȩ ȹӸӸ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȓ ȐȎȖ Ȓ ȑȎȒ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȣ ɈɉɌɄȀɂɅɈɁɖɅɓȀɉɎȀɁɃɃɏɒɄȀɗ ɉɔɈȀɃɁɒɅɇɉɖɅɒ΀ɓȀɁɆɆɅɃɔɉɖɅȀɅɘɐɒɅɓɓɉɏɎȎ ɎɏɔȀɅɖɉɄɅɎɔ Ȓ ȓ ȑȎȓ ȑ ȐȎș Ȓ ȑȎȘ Ȓȕ ȗȎȓ ȑȕ ȘȎș ȑȐ ȕȎȗ ȑȕ ȗȎȓ ȑȑ ȑȐȎȗ Ȕ ȓȎș
ɎɅɕɔɒɁɌ ȓ ȒȖ ȑȑȎȓ ȒȒ ȑȘȎȘ Ȕ ȓȎȕ ȗȐ ȒȐȎȔ ȓȘ ȒȒȎȖ ȓȒ ȑȘȎȒ ȔȔ ȒȑȎȓ Ȓȓ ȒȒȎȓ Ȓȑ ȒȐȎȒ
ɅɖɉɄɅɎɔ Ȕ Ȕș ȒȑȎȒ Ȓȕ ȒȑȎȔ ȒȔ ȒȑȎȑ ȑȐȒ Ȓ șȎȖ ȕȐ ȒșȎȘ ȕȒ ȒșȎȖ șȕ ȔȕȎȘ ȔȘ ȔȖȎȖ Ȕȗ ȔȕȎȑ
ɅɖɉɄɅɎɔȀɁɔȀɈɉɇɈȀɌɅɖɅ ȕ ȑȕȓ ȖȖȎȒ Ȗș ȕȘȎș ȘȔ ȗȓȎȖ ȑȔȕ ȔȒȎȑ Ȗȓ ȓȗȎȕ ȘȒ ȔȖȎȕ ȕȓ ȒȕȎȖ Ȓȑ ȒȐȎȔ ȓȒ ȓȐȎȘ
Ȯɏ Ȑ ȓȒ ȑȓȎș ȑș ȑȖȎȒ ȑȓ ȑȑȎȔ ȕȗ ȑȖȎȖ ȓȓ ȑșȎȖ ȒȔ ȑȓȎȖ ȑȘ ȘȎȗ ȑȐ șȎȗ Ș ȗȎȗ
ȹɅɓ ȑ ȑșș ȘȖȎȒ șȘ ȘȓȎȘ ȑȐȑ ȘȘȎȖ ȒȘȗ ȘȓȎȔ ȑȓȕ ȘȐȎȔ ȑȕȒ ȘȖȎȔ ȑȘș șȑȎȓ șȓ șȐȎȓ șȖ șȒȎȓ
Ȯɏ Ȑ Ȗȓ ȒȗȎȓ ȓȓ ȒȘȎȒ ȓȐ ȒȖȎȓ ȑȒȘ ȓȗȎȒ ȖȔ ȓȘȎȑ ȖȔ ȓȖȎȔ ȓȐ ȑȔȎȕ ȑȘ ȑȗȎȕ ȑȒ ȑȑȎȕ
ȹɅɓ ȑ ȑȖȘ ȗȒȎȗ ȘȔ ȗȑȎȘ ȘȔ ȗȓȎȗ ȒȑȖ ȖȒȎȘ ȑȐȔ ȖȑȎș ȑȑȒ ȖȓȎȖ ȑȗȗ ȘȕȎȕ Șȕ ȘȒȎȕ șȒ ȘȘȎȕ
Ȯɏ Ȑ ȑȓ ȕȎȖ Ș ȖȎȘ ȕ ȔȎȔ ȓȘ ȑȑȎȑ Ȓȕ ȑȔȎș ȑȓ ȗȎȔ Ȓȓ ȑȑȎȑ ȑȖ ȑȕȎȕ ȗ ȖȎȗ
ȹɅɓ ȑ ȒȑȘ șȔȎȔ ȑȐș șȓȎȒ ȑȐș șȕȎȖ ȓȐȖ ȘșȎȐ ȑȔȓ ȘȕȎȑ ȑȖȓ șȒȎȖ ȑȘȔ ȘȘȎș Șȗ ȘȔȎȕ șȗ șȓȎȓ
Ȯɏ Ȑ ȑȐȕ ȔȕȎȕ Ȗȓ ȕȓȎȘ ȔȒ ȓȖȎȘ ȕȐ ȑȔȎȕ ȒȖ ȑȕȎȕ ȒȔ ȑȓȎȖ ȕ ȒȎȔ ȕ ȔȎș Ȑ ȐȎȐ
ȹɅɓ ȑ ȑȒȖ ȕȔȎȖ ȕȔ ȔȖȎȒ ȗȒ ȖȓȎȒ ȒșȔ ȘȕȎȕ ȑȔȒ ȘȔȎȕ ȑȕȒ ȘȖȎȔ ȒȐȒ șȗȎȖ șȘ șȕȎȑ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ ȕȒ ȒȒȎȕ ȓȑ ȒȖȎȕ Ȓȑ ȑȘȎȔ ȗȒ ȒȐȎș Ȕȕ ȒȖȎȘ Ȓȗ ȑȕȎȓ ȕș ȒȘȎȕ ȓȗ ȓȕȎș ȒȒ ȒȑȎȒ
ȹɅɓ ȑ ȑȗș ȗȗȎȕ ȘȖ ȗȓȎȕ șȓ ȘȑȎȖ ȒȗȒ ȗșȎȑ ȑȒȓ ȗȓȎȒ ȑȔș ȘȔȎȗ ȑȔȘ ȗȑȎȕ ȖȖ ȖȔȎȑ ȘȒ ȗȘȎȘ
ȔȎȀȭ ȯ ȴ ȯ Ȳ ȀȲ ȥȧ ȵ Ȭȡ ȴ ȩȯ Ȯ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ ȑ ȐȎȓ ȑ ȐȎȖ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ɎɏɔȀɅɖɉɄɅɎɔ Ȓ Ȗ ȒȎȖ Ȕ ȓȎȔ Ȓ ȑȎȘ Ȗ ȑȎȗ ȓ ȑȎȘ ȓ ȑȎȗ ș ȔȎȔ ȗ ȖȎȘ Ȓ ȑȎș
ɎɅɕɔɒɁɌ ȓ Ȓȕ ȑȐȎȘ ȑȘ ȑȕȎȔ ȗ ȖȎȑ ȒȒ ȖȎȔ ȑȔ ȘȎȓ Ș ȔȎȖ ȓȔ ȑȖȎȔ ȒȐ ȑșȎȔ ȑȔ ȑȓȎȕ
ɅɖɉɄɅɎɔ Ȕ Ȗȕ ȒȘȎȑ ȓȔ ȒșȎȑ ȓȑ ȒȗȎȒ ȑȐȐ ȒșȎȑ ȕȕ ȓȒȎȗ Ȕȕ ȒȕȎȖ ȑȐȓ ȔșȎȗ ȕȐ ȔȘȎȖ ȕȓ ȕȐȎș
ɅɖɉɄɅɎɔȀɁɔȀɈɉɇɈȀɌɅɖɅ ȕ ȑȓȕ ȕȘȎȕ Ȗȑ ȕȒȎȑ ȗȔ ȖȔȎș Ȓȑȕ ȖȒȎȕ șȕ ȕȖȎȖ ȑȒȐ ȖȘȎȑ Ȗȑ ȒșȎȕ ȒȖ ȒȕȎȒ ȓȕ ȓȓȎȗ
Ȯɏ Ȑ ȑ ȐȎȔ ȑ ȐȎș Ȑ ȐȎȐ ȓ ȐȎș ȓ ȑȎȘ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȹɅɓ ȑ ȒȓȐ șșȎȖ ȑȑȖ șșȎȑ ȑȑȔ ȑȐȐȎȐ ȓȔȑ șșȎȑ ȑȖȕ șȘȎȒ ȑȗȖ ȑȐȐȎȐ ȒȐȗ ȑȐȐȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ Ȓ ȐȎș ȑ ȐȎș ȑ ȐȎș Ȗ ȑȎȗ Ȕ ȒȎȔ Ȓ ȑȎȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȹɅɓ ȑ ȒȒș șșȎȑ ȑȑȖ șșȎȑ ȑȑȓ șșȎȑ ȓȓȘ șȘȎȓ ȑȖȔ șȗȎȖ ȑȗȔ șȘȎș ȒȐȗ ȑȐȐȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ ȑ ȐȎȔ Ȑ ȐȎȐ ȑ ȐȎș ȑ ȐȎȓ ȑ ȐȎȖ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȹɅɓ ȑ ȒȓȐ șșȎȖ ȑȑȗ ȑȐȐȎȐ ȑȑȓ șșȎȑ ȓȔȓ șșȎȗ ȑȖȗ șșȎȔ ȑȗȖ ȑȐȐȎȐ ȒȐȗ ȑȐȐȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ Ȓ ȐȎș ȑ ȐȎș ȑ ȐȎș ȗ ȒȎȐ Ȗ ȓȎȖ ȑ ȐȎȖ Ȕ ȑȎș Ȕ ȓȎș Ȑ ȐȎȐ
ȹɅɓ ȑ ȒȒș șșȎȑ ȑȑȖ șșȎȑ ȑȑȓ șșȎȑ ȓȓȗ șȘȎȐ ȑȖȒ șȖȎȔ ȑȗȕ șșȎȔ ȒȐȓ șȘȎȑ șș șȖȎȑ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ ȒȔ ȑȐȎȔ ȑȗ ȑȔȎȕ ȗ ȖȎȑ ȖȔ ȑȘȎȖ ȓș ȒȓȎȒ Ȓȕ ȑȔȎȒ ȗȐ ȓȓȎȘ Ȕȕ ȔȓȎȗ Ȓȕ ȒȔȎȐ
ȹɅɓ ȑ ȒȐȗ ȘșȎȖ ȑȐȐ ȘȕȎȕ ȑȐȗ șȓȎș ȒȘȐ ȘȑȎȔ ȑȒș ȗȖȎȘ ȑȕȑ ȘȕȎȘ ȑȓȗ ȖȖȎȒ ȕȘ ȕȖȎȓ ȗș ȗȖȎȐ
ȕȎȀȥȭ ȯ ȴ ȩȯ Ȯ ȡ ȬȀȲ ȥȧ ȵ Ȭȡ ȴ ȩȯ Ȯ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ ȑ ȐȎȔ ȑ ȐȎș Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȣ ɈɉɌɄȀɁɄɊɕɓɔɓȀɈɉɓȏɈɅɒȀɅɍ ɏɔɉɏɎɁɌȀɓɔɁɔɅȀɔɏȀɁȀɃɏɍ ɆɏɒɔɁɂɌɅȀɌɅɖɅɌȎȀ ɎɏɔȀɅɖɉɄɅɎɔ Ȓ ȑȒ ȕȎȒ ȗ ȖȎȐ ȕ ȔȎȔ ȑȖ ȔȎȗ ȑȐ ȖȎȐ Ȗ ȓȎȔ ȑȒ ȕȎȘ ș ȘȎȗ ȓ ȒȎș
ɎɅɕɔɒɁɌ ȓ Ȓȕ ȑȐȎȘ ȑȘ ȑȕȎȔ ȗ ȖȎȑ ȕȔ ȑȕȎȗ ȓȒ ȑșȎȑ ȒȒ ȑȒȎȕ Ȕȗ ȒȒȎȗ Ȓȕ ȒȔȎȓ ȒȒ ȒȑȎȒ
ɅɖɉɄɅɎɔ Ȕ ȘȐ ȓȔȎȗ Ȕȗ ȔȐȎȑ ȓȓ ȒșȎȐ ȑȑȒ ȓȒȎȕ ȕȔ ȓȒȎȑ ȕȘ ȓȓȎȐ ȘȘ ȔȒȎȕ ȔȒ ȔȐȎȘ ȔȖ ȔȔȎȒ
ɅɖɉɄɅɎɔȀɁɔȀɈɉɇɈȀɌɅɖɅ ȕ ȑȑȓ ȔȘȎș ȔȔ ȓȗȎȖ Ȗș ȖȐȎȕ ȑȖȒ ȔȗȎȑ ȗȒ ȔȒȎȘ șȐ ȕȑȎȑ ȖȐ ȒșȎȐ Ȓȗ ȒȖȎȒ ȓȓ ȓȑȎȗ
Ȯɏ Ȑ ȘȖ ȓȗȎȒ ȕȑ ȔȓȎȖ ȓȕ ȓȐȎȗ ȑȒȖ ȓȖȎȖ Ȗȗ ȓșȎș ȕș ȓȓȎȕ ȗȓ ȓȕȎȓ ȓȘ ȓȖȎș ȓȕ ȓȓȎȗ
ȹɅɓ ȑ ȑȔȕ ȖȒȎȘ ȖȖ ȕȖȎȔ ȗș ȖșȎȓ ȒȑȘ ȖȓȎȔ ȑȐȑ ȖȐȎȑ ȑȑȗ ȖȖȎȕ ȑȓȔ ȖȔȎȗ Ȗȕ ȖȓȎȑ Ȗș ȖȖȎȓ
Ȯɏ Ȑ ȗȐ ȓȐȎȓ Ȕȑ ȓȕȎȐ Ȓș ȒȕȎȔ Șȗ ȒȕȎȓ ȕȐ ȒșȎȘ ȓȗ ȒȑȎȐ Ȕȕ ȒȑȎȗ Ȓȓ ȒȒȎȓ ȒȒ ȒȑȎȒ
ȹɅɓ ȑ ȑȖȑ ȖșȎȗ ȗȖ ȖȕȎȐ Șȕ ȗȔȎȖ Ȓȕȗ ȗȔȎȗ ȑȑȘ ȗȐȎȒ ȑȓș ȗșȎȐ ȑȖȒ ȗȘȎȓ ȘȐ ȗȗȎȗ ȘȒ ȗȘȎȘ
Ȯɏ Ȑ ȑ ȐȎȔ ȑ ȐȎș Ȑ ȐȎȐ Ȕș ȑȔȎȒ ȒȘ ȑȖȎȗ Ȓȑ ȑȑȎș ȒȘ ȑȓȎȕ ȑȕ ȑȔȎȖ ȑȓ ȑȒȎȕ
ȹɅɓ ȑ ȒȓȐ șșȎȖ ȑȑȖ șșȎȑ ȑȑȔ ȑȐȐȎȐ Ȓșȕ ȘȕȎȘ ȑȔȐ ȘȓȎȓ ȑȕȕ ȘȘȎȑ ȑȗș ȘȖȎȕ ȘȘ ȘȕȎȔ șȑ ȘȗȎȕ
Ȯɏ Ȑ Ș ȓȎȕ Ȗ ȕȎȑ Ȓ ȑȎȘ ȑȓ ȓȎȘ Ș ȔȎȘ ȕ ȒȎȘ Ȗ ȒȎș ȕ ȔȎș ȑ ȑȎȐ
ȹɅɓ ȑ ȒȒȓ șȖȎȕ ȑȑȑ șȔȎș ȑȑȒ șȘȎȒ ȓȓȑ șȖȎȒ ȑȖȐ șȕȎȒ ȑȗȑ șȗȎȒ ȒȐȑ șȗȎȑ șȘ șȕȎȑ ȑȐȓ șșȎȐ
Ȯɏ Ȑ ȓ ȑȎȓ ȓ ȒȎȖ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ


























































































ȔȎȀȣ ɈɉɌɄȀɍ ɁɋɅɓȀɃɌɅɁɒɌəȀɒɅɃɏɇɎɉɚɁɂɌɅȀɈɁɎɄȀɍ ɏɔɉɏɎɓȀɔɏɗ ɁɒɄɓȀɔɁɓɋ
ɍ ɁɔɅɒɉɁɌɓȀɄɕɒɉɎɇȀɔɈɅȀɅɐɉɓɏɄɅȎȀȈȖȐȅȀɏɒȀɍ ɏɒɅȀɏɆȀɔɈɅȀɔɉɍ Ʌȉ




ȓȎȀȣ ɈɉɌɄȀɖɏɃɁɌɉɚɅɓȀɏɒȀɁɄɊɕɓɔɓȀɏɗ ɎȀɂɅɈɁɖɉɏɒȀɗ ɉɔɈɉɎȀɆɉɖɅȀɓɅɃɏɎɄɓȀɉɎ
ɒɅɓɐɏɎɓɅȀɔɏȀɃɁɒɅɇɉɖɅɒ΀ɓȀɖɅɒɂɁɌɉɚɁɔɉɏɎȎȀȈɍ ɏɒɅȀɔɈɁɎȀȕȐȅȀɏɆȀɔɈɅȀɔɉɍ Ʌȉ
ȑȎȀȣ ɈɉɌɄȀɗ ɉɄɅɎɓȀɅəɅɓȀɁɎɄȏɏɒȀɓɈɏɗ ɓȀɐɏɓɔɕɒɁɌȀɁɔɔɅɎɔɉɏɎȀɔɏȀɔɁɓɋ
ɓɉɔɕɁɔɉɏɎȎ
ȔȎȀȣ ɈɉɌɄȀɓɍ ɉɌɅɓȀɁɔȀɃɁɒɅɇɉɖɅɒȀɗ ɉɔɈɉɎȀɆɉɖɅȀɓɅɃɏɎɄɓȀɏɆȀɃɁɒɅɇɉɖɅɒ΀ɓ
ɖɅɒɂɁɌɉɚɁɔɉɏɎȎ
ȕȎȀȣ ɈɉɌɄȀɂɅɈɁɖɅɓȀɗ ɉɔɈɉɎȀɆɉɖɅȀɓɅɃɏɎɄɓȀɉɎȀɁɃɃɏɒɄȀɗ ɉɔɈȀɃɁɒɅɇɉɖɅɒ΀ɓ
ɇɅɓɔɕɒɅɓȌȀɔɏɕɃɈȌȀɏɒȀɃɈɁɎɇɅɓȀɉɎȀɅɘɐɒɅɓɓɉɏɎȎ






























Ȣ ɏəɓ ȧ ɉɒɌɓȴɏɔɁɌ
ȓȐȭ
ȴɏɔɁɌȩɔɅɍ ɓ ȴɏɔɁɌ Ȣ ɏəɓ ȧ ɉɒɌɓȢ ɏəɓ ȧ ɉɒɌɓ
ȑȘȭ ȔȒȭ
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ȴ ɁɂɌɅȀȒȀȦɒɅɑɕɅɎɃɉɅɓȀɏɆȀɃɁɒɅɇɉɖɅɒȀɉɔɅɍ ɓȀɁɎɄȀɏɖɅɒɁɌɌȀɅɖɁɌɕɁɔɉɏɎȀɏɎȀȩɎɔɅɒɁɃɔɉɏɎȀȲ ɁɔɉɎɇȀȳ ɃɁɌɅȀȈȑȘȭ ȌȀȓȐȭ ȌȀȔȒȭ ȉ
Ɏ ҡ Ɏ ҡ Ɏ ҡ ɒ Ɏ ҡ Ɏ ҡ Ɏ ҡ ɒ Ɏ ҡ Ɏ ҡ Ɏ ҡ ɒ
ȴɏɔɁɌ Ȓȓȑ ȑ ȐȐȎȐ ȑȑȗ ȑȐȐȎȐ ȑȑȔ ȑȐȐȎȐ ; ȓȔȔ ȑȐȐȎȐ ȑȖȘ ȑȐȐȎȐ ȑȗȖ ȑȐȐȎȐ ; ȒȐȗ ȑȐȐȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȔ ȑȐȐȎȐ ;
ȖȎȀȲ ȥȳ Ȱ ȥȣ ȴ ȀȦȯ Ȳ Ȁȡ ȵ ȴ ȯ Ȯ ȯ ȭ ȹ ȀȤ ȥȶ ȥȬȯ Ȱ ȭ ȥȮ ȴ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȰɁɒɔɎɅɒȀɅɎɃɏɕɒɁɇɅɓȀɃɈɉɌɄ΀ɓȀɁɕɔɏɎɏɍ əȎ ɎɏɔȀɅɖɉɄɅɎɔ Ȓ ȕ ȒȎȒ ȓ ȒȎȖ Ȓ ȑȎȘ Ȗ ȑȎȗ Ȕ ȒȎȔ Ȓ ȑȎȑ Ș ȓȎș Ȗ ȕȎȘ Ȓ ȑȎș
ɎɅɕɔɒɁɌ ȓ ș ȓȎș ȕ ȔȎȓ Ȕ ȓȎȕ ȓȗ ȑȐȎȘ ȑȖ șȎȕ Ȓȑ ȑȑȎș Ȓș ȑȔȎȐ ȑȓ ȑȒȎȖ ȑȖ ȑȕȎȔ
ɅɖɉɄɅɎɔ Ȕ Ȕș ȒȑȎȒ ȒȘ ȒȓȎș Ȓȑ ȑȘȎȔ ȑȓȘ ȔȐȎȑ ȗȓ ȔȓȎȕ Ȗȕ ȓȗȎȐ ȑȑȐ ȕȓȎȑ ȕȔ ȕȒȎȕ ȕȖ ȕȓȎȘ
ɅɖɉɄɅɎɔȀɁɔȀɈɉɇɈȀɌɅɖɅɌ ȕ ȑȖȘ ȗȒȎȗ Șȑ ȖșȎȒ Șȗ ȗȖȎȓ ȑȖȓ ȔȗȎȔ ȗȕ ȔȔȎȖ ȘȘ ȕȐȎȐ ȖȐ ȒșȎȐ ȓȐ ȒșȎȑ ȓȐ ȒȘȎș
Ȯɏ Ȑ Ȓȕ ȑȐȎȘ ȑȑ șȎȔ ȑȔ ȑȒȎȓ ȓ ȐȎș Ȓ ȑȎȒ ȑ ȐȎȖ ȗ ȓȎȔ ȕ ȔȎș Ȓ ȑȎș
ȹɅɓ ȑ ȒȐȖ ȘșȎȒ ȑȐȖ șȐȎȖ ȑȐȐ ȘȗȎȗ ȓȔȑ șșȎȑ ȑȖȖ șȘȎȘ ȑȗȕ șșȎȔ ȒȐȐ șȖȎȖ șȘ șȕȎȑ ȑȐȒ șȘȎȑ
Ȯɏ Ȑ ȓ ȑȎȓ Ȓ ȑȎȗ ȑ ȐȎș Ș ȒȎȓ ȓ ȑȎȘ ȑ ȐȎȖ ȒȒ ȑȐȎȖ ȑȒ ȑȑȎȗ ȑȐ șȎȖ
ȹɅɓ ȑ ȒȒȘ șȘ Ȏȗ ȑȑȕ șȘȎȓ ȑȑȓ șșȎȑ ȓȓȖ șȗȎȗ ȑȖȕ șȘȎȒ ȑȗȕ șșȎȔ ȑȘȕ ȘșȎȔ șȑ ȘȘȎȓ șȔ șȐȎȔ
Ȯɏ Ȑ ȕ ȒȎȒ ȑ ȐȎș Ȕ ȓȎȕ ȕ ȑȎȕ ȓ ȑȎȘ Ȓ ȑȎȑ Ș ȓȎș ȓ ȒȎș ȕ ȔȎȘ
ȹɅɓ ȑ ȒȒȖ șȗȎȘ ȑȑȖ șșȎȒ ȑȑȐ șȖȎȕ ȓȓș șȘȎȖ ȑȖȕ șȘȎȒ ȑȗȔ șȘȎș ȑșș șȖȎȑ ȑȐȐ șȗȎȑ șșș ȕȎȒ
Ȯɏ Ȑ Ȓȑ șȎȑ Ș ȖȎȘ ȑȓ ȑȑȎȔ ȒȐ ȕȎȘ ș ȕȎȔ ȑȑ ȖȎȓ ȒȐ șȎȗ ȑȒ ȑȑȎȗ Ș ȗȎȗ
ȹɅɓ ȑ ȒȑȐ șȐ Ȏș ȑȐș șȓȎȒ ȑȐȑ ȘȘȎȖ ȓȒȔ șȔȎȒ ȑȕș șȔȎȖ ȑȖȕ șȓȎȗ ȑȘȗ șȐȎȓ șȑ ȘȘȎȓ șȖ șȒȎȓ
Ȯɏ Ȑ ȑȔ ȖȎȑ ȑȐ ȘȎȖ Ȕ ȓȎȕ Ȓȗ ȗȎș ȑȐ ȖȎȐ ȑȗ șȎȗ ȒȒ ȑȐȎȖ ȑȓ ȑȒȎȖ ș ȘȎȗ
ȹɅɓ ȑ Ȓȑȗ șȓȎș ȑȐȗ șȑȎȔ ȑȑȐ șȖȎȕ ȓȑȗ șȒȎȒ ȑȕȘ șȔȎȐ ȑȕș șȐȎȓ ȑȘȕ ȘșȎȔ șȐ ȘȗȎȔ șȕ șȑȎȓ
Ȯɏ Ȑ ȑȖ Ȗ Ȏș ș ȗȎȗ ȗ ȖȎȑ ȑȑ ȓȎȒ Ș ȔȎȘ ȓ ȑȎȗ ȑȗ ȘȎȒ ȑȐ șȎȗ ȗ ȖȎȗ
ȹɅɓ ȑ Ȓȑȕ șȓȎȑ ȑȐȘ șȒȎȓ ȑȐȗ șȓȎș ȓȓȓ șȖȎȘ ȑȖȐ șȕȎȒ ȑȗȓ șȘȎȓ ȑșȐ șȑȎȘ șȓ șȐȎȓ șȗ șȓȎȓ
Ȯɏ Ȑ ȑȕ ȖȎȕ Ȗ ȕȎȑ ș ȗȎș Ș ȒȎȓ Ȗ ȓȎȖ Ȓ ȑȎȑ ȒȔ ȑȑȎȖ ȑȕ ȑȔȎȖ ș ȘȎȗ
ȹɅɓ ȑ ȒȑȖ șȓȎȕ ȑȑȑ șȔȎș ȑȐȕ șȒȎȑ ȓȓȖ șȗȎȗ ȑȖȒ șȖȎȔ ȑȗȔ șȘȎș ȑȘȓ ȘȘȎȔ ȘȘȘ ȕȎȔ șȕ șȑȎȓ
Ȯɏ Ȑ ȑȑ ȔȎȘ ȕ ȔȎȓ Ȗ ȕȎȓ ȑȓ ȓȎȘ Ȗ ȓȎȖ ȗ ȔȎȐ ȑȒ ȕȎȘ ȗ ȖȎȘ ȕ ȔȎȘ
ȹɅɓ ȑ ȒȒȐ șȕȎȒ ȑȑȒ șȕȎȗ ȑȐȘ șȔȎȗ ȓȓȑ șȖȎȒ ȑȖȒ șȖȎȔ ȑȖș șȖȎȐ ȑșȕ șȔȎȒ șȖ șȓȎȒ șșș ȕȎȒ
Ȯɏ Ȑ Ȕ ȑȎȗ Ȓ ȑȎȗ Ȓ ȑȎȘ ȑ ȐȎȓ Ȑ ȐȎȐ ȑ ȐȎȖ ȓ ȑȎȕ Ȓ ȑȎș ȑ ȑȎȐ
ȹɅɓ ȑ ȒȒȗ șȘȎȓ ȑȑȕ șȘȎȓ ȑȑȒ șȘȎȒ ȓȔȓ șșȎȗ ȑȖȘ ȑȐȐȎȐ ȑȗȕ șșȎȔ ȒȐȔ șȘȎȕ ȑȐȑ șȘȎȑ ȑȐȓ șșȎȐ
ȗȎȀȲ ȥȳ Ȱ ȥȣ ȴ ȀȦȯ Ȳ ȀȲ ȥȳ Ȱ ȯ Ȯ ȳ ȩȶ ȥȮ ȥȳ ȳ ȀȤ ȥȶ ȥȬȯ Ȱ ȭ ȥȮ ȴ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȰɁɒɔɎɅɒȀɅɎɃɏɕɒɁɇɅɓȀɃɈɉɌɄ΀ɓȀɒɅɓɐɏɎɓɉɖɅɎɅɓɓȎ ɎɏɔȀɅɖɉɄɅɎɔ Ȓ Ȓ ȐȎș Ȓ ȑȎȗ Ȑ ȐȎȐ ȑ ȐȎȓ ȑ ȐȎȖ Ȑ ȐȎȐ Ȓ ȑȎȐ Ȓ ȑȎș Ȑ ȐȎȐ
ɎɅɕɔɒɁɌ ȓ ȕ ȒȎȒ Ȓ ȑȎȗ ȓ ȒȎȖ Ȓȗ ȗȎș Ș ȔȎȘ ȑș ȑȐȎȘ Ȓȕ ȑȒȎȑ ȑȕ ȑȔȎȖ ȑȐ șȎȖ
ɅɖɉɄɅɎɔ Ȕ ȕȖ ȒȔȎȒ ȓȒ ȒȗȎȔ ȒȔ ȒȑȎȑ ȑȓȓ ȓȘȎȖ ȗȓ ȔȓȎȕ ȖȐ ȓȔȎȑ ȑȒȓ ȕșȎȔ ȖȐ ȕȘȎȓ Ȗȓ ȖȐȎȖ
ɅɖɉɄɅɎɔȀɁɔȀɈɉɇɈȀɌɅɖɅɌ ȕ ȑȖȘ ȗȒȎȗ Șȑ ȖșȎȒ Șȗ ȗȖȎȓ ȑȘȓ ȕȓȎȒ ȘȖ ȕȑȎȑ șȗ ȕȕȎȑ ȕȗ ȒȗȎȕ ȒȖ ȒȕȎȒ ȓȑ ȒșȎȘ
Ȯɏ Ȑ ȑ ȐȎȔ ȑ ȐȎș Ȑ ȐȎȐ ȑȑ ȓȎȒ Ȗ ȓȎȖ ȕ ȒȎȘ Ȓȑ ȑȐȎȑ ȑȓ ȑȒȎȖ Ș ȗȎȗ
ȹɅɓ ȑ ȒȓȐ șșȎȖ ȑȑȖ șșȎȑ ȑȑȔ ȑȐȐȎȐ ȓȓȓ șȖȎȘ ȑȖȒ șȖȎȔ ȑȗȑ șȗȎȒ ȑȘȖ ȘșȎș șȐ ȘȗȎȔ șȖ șȒȎȓ
Ȯɏ Ȑ ȓ ȑȎȓ Ȓ ȑȎȗ ȑ ȐȎș ȓ ȐȎș Ȓ ȑȎȒ ȑ ȐȎȖ ȕ ȒȎȔ Ȓ ȑȎș ȓ ȒȎș
ȹɅɓ ȑ ȒȒȘ șȘ Ȏȗ ȑȑȕ șȘȎȓ ȑȑȓ șșȎȑ ȓȔȑ șșȎȑ ȑȖȖ șȘȎȘ ȑȗȕ șșȎȔ ȒȐȒ șȗȎȖ ȑȐȑ șȘȎȑ ȑȐȑ șȗȎȑ
Ȯɏ Ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ ȑ ȐȎȓ Ȑ ȐȎȐ ȑ ȐȎȖ ȓ ȑȎȕ ȓ ȒȎș Ȑ ȐȎȐ
ȹɅɓ ȑ Ȓȓȑ ȑ ȐȐȎȐ ȑȑȗ ȑȐȐȎȐ ȑȑȔ ȑȐȐȎȐ ȓȔȓ șșȎȗ ȑȖȘ ȑȐȐȎȐ ȑȗȕ șșȎȔ ȒȐȔ șȘȎȕ ȑȐȐ șȗȎȑ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ ȗ ȓȎȐ ȓ ȒȎȖ Ȕ ȓȎȕ ȑȓ ȓȎȘ Ȗ ȓȎȖ ȗ ȔȎȐ ȑȒ ȕȎȘ ȕ ȔȎș ȗ ȖȎȗ
ȹɅɓ ȑ ȒȒȔ șȗȎȐ ȑȑȔ șȗȎȔ ȑȑȐ șȖȎȕ ȓȓȑ șȖȎȒ ȑȖȒ șȖȎȔ ȑȖș șȖȎȐ ȑșȕ șȔȎȒ șȘ șȕȎȑ șȗ șȓȎȓ
Ȯɏ Ȑ ș ȓȎș Ș ȖȎȘ ȑ ȐȎș Ȗș ȒȐȎȑ ȓȔ ȒȐȎȒ ȓȕ ȑșȎș ȔȐ ȑșȎȓ Ȓȓ ȒȒȎȓ ȑȗ ȑȖȎȔ
ȹɅɓ ȑ ȒȒȒ șȖȎȑ ȑȐș șȓȎȒ ȑȑȓ șșȎȑ Ȓȗȕ ȗșȎș ȑȓȔ ȗșȎȘ ȑȔȑ ȘȐȎȑ ȑȖȗ ȘȐȎȗ ȘȐ ȗȗȎȗ Șȗ ȘȓȎȖ
Ȯɏ Ȑ ȑȒ ȕȎȒ ȕ ȔȎȓ ȗ ȖȎȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȓ ȑȎȐ Ȑ ȐȎȐ Ȓ ȑȎș
ȹɅɓ ȑ Ȓȑș ș ȔȎȘ ȑȑȒ șȕȎȗ ȑȐȗ șȓȎș ȓȔȔ ȑȐȐȎȐ ȑȖȘ ȑȐȐȎȐ ȑȗȖ ȑȐȐȎȐ ȒȐȕ șșȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȒ șȘȎȑ
Ȯɏ Ȑ Ȗ ȒȎȖ Ȕ ȓȎȔ Ȓ ȑȎȘ Ș ȒȎȓ Ȕ ȒȎȔ Ȕ ȒȎȓ ȗ ȓȎȔ ȓ ȒȎș Ȕ ȓȎș
ȹɅɓ ȑ ȒȒȕ șȗȎȔ ȑȑȓ șȖȎȖ ȑȑȒ șȘȎȒ ȓȓȖ șȗȎȗ ȑȖȔ șȗȎȖ ȑȗȒ șȗȎȗ ȒȐȐ șȖȎȖ ȑȐȐ șȗȎȑ ȑȐȐ șȖȎȑ
Ȯɏ Ȑ ȑ ȐȎȔ Ȑ ȐȎȐ ȑ ȐȎș Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȹɅɓ ȑ ȒȓȐ șșȎȖ ȑȑȗ ȑȐȐȎȐ ȑȑȓ șșȎȑ ȓȔȔ ȑȐȐȎȐ ȑȖȘ ȑȐȐȎȐ ȑȗȖ ȑȐȐȎȐ ȒȐȗ ȑȐȐȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȓ ȑȎȐ Ȓ ȑȎș Ȑ ȐȎȐ
ȹɅɓ ȑ Ȓȓȑ ȑ ȐȐȎȐ ȑȑȗ ȑȐȐȎȐ ȑȑȔ ȑȐȐȎȐ ȓȔȔ ȑȐȐȎȐ ȑȖȘ ȑȐȐȎȐ ȑȗȖ ȑȐȐȎȐ ȒȐȕ șșȎȐ ȑȐȑ șȘȎȑ ȑȐȔ ȑȐȐȎȐ
ȘȎȀȲ ȥȳ Ȱ ȥȣ ȴ ȀȦȯ Ȳ Ȁȥȭ Ȱ ȡ ȴ Ȩ ȹ ȀȤ ȥȶ ȥȬȯ Ȱ ȭ ȥȮ ȴ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȰɁɒɔɎɅɒȀɅɎɃɏɕɒɁɇɅɓȀɃɈɉɌɄ΀ɓȀɅɍ ɐɁɔɈəȀɄɅɖɅɌɏɐɍ ɅɎɔȎ ɎɏɔȀɅɖɉɄɅɎɔ Ȓ ȓ ȑȎȓ Ȓ ȑȎȗ ȑ ȐȎș Ȓ ȐȎȖ ȑ ȐȎȖ ȑ ȐȎȖ ȕ ȒȎȔ Ȕ ȓȎș ȑ ȑȎȐ
ɎɅɕɔɒɁɌ ȓ ȑȓ ȕȎȖ ȑȒ ȑȐȎȓ ȑ ȐȎș ȔȒ ȑȒȎȒ ȑȕ ȘȎș Ȓȗ ȑȕȎȓ ȓȒ ȑȕȎȕ ȑȘ ȑȗȎȕ ȑȔ ȑȓȎȕ
ɅɖɉɄɅɎɔ Ȕ ȗȒ ȓȑȎȒ ȓȕ ȒșȎș ȓȗ ȓȒȎȕ ȑȕȐ ȔȓȎȖ ȗȔ ȔȔȎȑ ȗȖ ȔȓȎȒ ȑȑȗ ȕȖȎȕ ȕȘ ȕȖȎȓ ȕș ȕȖȎȗ
ɅɖɉɄɅɎɔȀɁɔȀɈɉɇɈȀɌɅɖɅɌ ȕ ȑȔȓ ȖȑȎș ȖȘ ȕȘȎȑ ȗȕ ȖȕȎȗ ȑȕȐ ȔȓȎȖ ȗȘ ȔȖȎȔ ȗȒ ȔȐȎș ȕȓ ȒȕȎȖ Ȓȓ ȒȒȎȓ ȓȐ ȒȘȎȘ
Ȯɏ Ȑ Ȗȕ ȒȘȎȑ ȓȒ ȒȗȎȔ ȓȓ ȒșȎȐ ȘȖ ȒȕȎȐ ȔȐ ȒȓȎȘ ȔȖ ȒȖȎȑ ȕȐ ȒȔȎȒ ȓȐ ȒșȎȑ ȒȐ ȑșȎȒ
ȹɅɓ ȑ ȑȖȖ ȗȑȎș Șȕ ȗȒȎȖ Șȑ ȗȑȎȐ ȒȕȘ ȗȕȎȐ ȑȒȘ ȗȖȎȒ ȑȓȐ ȗȓȎș ȑȕȗ ȗȕȎȘ ȗȓ ȗȐȎș ȘȔ ȘȐȎȘ
Ȯɏ Ȑ ȑȑ ȔȎȘ ȗ ȖȎȐ Ȕ ȓȎȕ ȑȑ ȓȎȒ ȓ ȑȎȘ Ș ȔȎȖ ȓ ȑȎȕ Ȓ ȑȎș ȑ ȑȎȐ
ȹɅɓ ȑ ȒȒȐ șȕȎȒ ȑȑȐ șȔȎȐ ȑȑȐ șȖȎȕ ȓȓȓ șȖȎȘ ȑȖȕ șȘȎȒ ȑȖȘ șȕȎȔ ȒȐȔ șȘȎȕ ȑȐȑ șȘȎȑ ȑȐȓ șșȎȐ
Ȯɏ Ȑ ȓȔ ȑȔ Ȏȗ ȑȔ ȑȒȎȐ ȒȐ ȑȗȎȕ ș ȒȎȖ ȕ ȓȎȐ Ȕ ȒȎȓ Ș ȓȎș Ȗ ȕȎȘ Ȓ ȑȎș
ȹɅɓ ȑ ȑșȗ ȘȕȎȓ ȑȐȓ ȘȘȎȐ șȔ ȘȒȎȕ ȓȓȕ șȗȎȔ ȑȖȓ șȗȎȐ ȑȗȒ șȗȎȗ ȑșș șȖȎȑ șȗ șȔȎȒ ȑȐȒ șȘȎȑ
Ȯɏ Ȑ ȓȔ ȑȔ Ȏȗ ȓș ȓȓȎȓ ȓȗ ȓȒȎȕ Ȓȓȗ ȖȘȎș ȑȑȒ ȖȖȎȗ ȑȒȕ ȗȑȎȐ ȑȖȖ ȘȐȎȒ ȘȖ ȘȓȎȕ ȘȐ ȗȖȎș
ȹɅɓ ȑ ȑșȗ ȘȕȎȓ ȗȘ ȖȖȎȗ ȗȗ ȖȗȎȕ ȑȐȗ ȓȑȎȑ ȕȖ ȓȓȎȓ ȕȑ ȒșȎȐ Ȕȑ ȑșȎȘ ȑȗ ȑȖȎȕ ȒȔ ȒȓȎȑ
Ȯɏ Ȑ Ȗș Ȓș Ȏș ȔȒ ȓȕȎș Ȓȗ ȒȓȎȗ ȕȒ ȑȕȎȑ Ȓȕ ȑȔȎș Ȓȗ ȑȕȎȓ ȓȕ ȑȖȎș ȒȐ ȑșȎȔ ȑȕ ȑȔȎȔ
ȹɅɓ ȑ ȑȖȒ ȗȐȎȑ ȗȕ ȖȔȎȑ Șȗ ȗȖȎȓ ȒșȒ ȘȔȎș ȑȔȓ ȘȕȎȑ ȑȔș ȘȔȎȗ ȑȗȒ ȘȓȎȑ Șȓ ȘȐȎȖ Șș ȘȕȎȖ
Ȯɏ Ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ ȑ ȐȎȓ ȑ ȐȎȖ Ȑ ȐȎȐ Ș ȓȎș ȕ ȔȎș ȓ ȒȎș
ȹɅɓ ȑ Ȓȓȑ ȑ ȐȐȎȐ ȑȑȗ ȑȐȐȎȐ ȑȑȔ ȑȐȐȎȐ ȓȔȓ șșȎȗ ȑȖȗ șșȎȔ ȑȗȖ ȑȐȐȎȐ ȑșș șȖȎȑ șȘ șȕȎȑ ȑȐȑ șȗȎȑ
Ȯɏ Ȑ ȗȘ ȓȓȎȘ ȓș ȓȓȎȓ ȓș ȓȔȎȒ ȑȐȑ ȒșȎȔ ȔȘ ȒȘȎȖ ȕȓ ȓȐȎȑ ȗȗ ȓȗȎȒ Ȕȓ ȔȑȎȘ ȓȔ ȓȒȎȗ
ȹɅɓ ȑ ȑȕȓ ȖȖȎȒ ȗȘ ȖȖȎȗ ȗȕ ȖȕȎȘ ȒȔȓ ȗȐȎȖ ȑȒȐ ȗȑȎȔ ȑȒȓ ȖșȎș ȑȓȐ ȖȒȎȘ ȖȐ ȕȘȎȒ ȗȐ ȖȗȎȓ
Ȯɏ Ȑ ȓȒ ȑȓȎș Ȓȑ ȑȘȎȐ ȑȑ șȎȗ Ȕ ȑȎȒ Ȑ ȐȎȐ Ȕ ȒȎȓ ȓ ȑȎȕ Ȓ ȑȎș ȑ ȑȎȐ
ȹɅɓ ȑ ȑșș ȘȖȎȒ șȖ ȘȒȎȐ ȑȐȓ șȐȎȓ ȓȔȐ șȘȎȘ ȑȖȘ ȑȐȐȎȐ ȑȗȒ șȗȎȗ ȒȐȔ șȘȎȕ ȑȐȑ șȘȎȑ ȑȐȓ șșȎȐ
Ȯɏ Ȑ ȒȐ ȘȎȗ ȑȐ ȘȎȖ ȑȐ ȘȎȘ ȑȖ ȔȎȗ ȓ ȑȎȘ ȑȓ ȗȎȔ Ȓȑ ȑȐȎȑ ȑȑ ȑȐȎȗ ȑȐ șȎȖ




































































































ȓȎȀȣ ɁɒɅɇɉɖɅɒȀɁɓɋɓȀɆɏɒȀɎɏȀɍ ɏɒɅȀɔɈɁɎȀɔɈɒɅɅȀɒɅɐɅɔɉɔɉɏɎɓȀɗ ɈɅɎȀɃɈɉɌɄȀɉɓ
ɓɕɃɃɅɓɓɆɕɌȀɁɔȀɃɏɍ ɐɌɅɔɉɎɇȀɔɈɅȀɔɁɓɋȎ
ȔȎȀȣ ɁɒɅɇɉɖɅɒȀɄɏɅɓȀɎɏɔȀɐɈəɓɉɃɁɌɌəȀɆɏɒɃɅȀɃɈɉɌɄȀɔɏȀɃɏɍ ɐɌɅɔɅȀɔɁɓɋȎ
ȑȎȀȣ ɁɒɅɇɉɖɅɒȀɁɌɌɏɗ ɓȀɃɈɉɌɄȀɔɏȀɅɘɐɌɏɒɅȀɔɁɓɋȀɍ ɁɔɅɒɉɁɌȀɆɏɒȀɁɔȀɌɅɁɓɔȀɆɉɖɅ
ɓɅɃɏɎɄɓȀɂɅɆɏɒɅȀɐɒɏɖɉɄɉɎɇȀɆɉɒɓɔȀɔɁɓɋȀɒɅɌɁɔɅɄȀɉɎɓɔɒɕɃɔɉɏɎȎ
ȒȎȀȣ ɁɒɅɇɉɖɅɒȀɐɁɕɓɅɓȀɗ ɈɅɎȀɃɈɉɌɄȀɉɎɉɔɉɁɔɅɓȀɂɅɈɁɖɉɏɒɓȀɄɕɒɉɎɇȀɅɐɉɓɏɄɅȎ




șȎȀȣ ɁɒɅɇɉɖɅɒȀɅɎɃɏɕɒɁɇɅɓȀɁɎɄȏɏɒȀɁɌɌɏɗ ɓȀɃɈɉɌɄȀɔɏȀɐɅɒɆɏɒɍ ȀɔɁɓɋȀɁɔ
ɌɅɁɓɔȀɏɎɃɅȀɂɅɆɏɒɅȀɉɎɔɅɒɖɅɎɉɎɇȎ
ȒȎȀȣ ɁɒɅɇɉɖɅɒȀɅɍ ɉɔɓȀɐɏɓɉɔɉɖɅȌȀɓəɍ ɐɁɔɈɅɔɉɃȌȀɏɒȀɓɏɏɔɈɉɎɇȀɖɅɒɂɁɌɉɚɁɔɉɏɎɓȎ
ȓȎȀȣ ɁɒɅɇɉɖɅɒȀɓɍ ɉɌɅɓȌȀɏɒȀɔɏɕɃɈɅɓȀɃɈɉɌɄȀɗ ɉɔɈɉɎȀɆɉɖɅȀɓɅɃɏɎɄɓȀɁɆɔɅɒ
ɃɈɉɌɄ΀ɓȀɓɍ ɉɌɅȀɏɒȀɖɏɃɁɌɉɚɁɔɉɏɎȀȈɍ ɏɒɅȀɔɈɁɎȀșȐȅȀɏɆȀɔɈɅȀɔɉɍ ɅȉȎ























ȴɏɔɁɌ Ȣ ɏəɓ ȧ ɉɒɌɓ
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ȴ ɁɂɌɅȀȒȀȀɃɏɎɔȎ
Ɏ ҡ Ɏ ҡ Ɏ ҡ ɒ Ɏ ҡ Ɏ ҡ Ɏ ҡ ɒ Ɏ ҡ Ɏ ҡ Ɏ ҡ ɒ
șȎȀȲ ȥȳ Ȱ ȥȣ ȴ ȀȦȯ Ȳ Ȁȣ ȯ ȧ Ȯ ȩȴ ȩȶ ȥȀȤ ȥȶ ȥȬȯ Ȱ ȭ ȥȮ ȴ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
Ȁȣ ɁɒɅɇɉɖɅɒȀɅɎɃɏɕɒɁɇɅɓȀɃɈɉɌɄ΀ɓȀɃɏɇɎɉɔɉɖɅȀɄɅɖɅɌɏɐɍ ɅɎɔȎ ɎɏɔȀɅɖɉɄɅɎɔ Ȓ ȑȔ ȖȎȑ ș ȗȎȗ ȕ ȔȎȔ ȑȑ ȓȎȒ Ȗ ȓȎȖ ȕ ȒȎȘ ȗ ȓȎȔ Ȕ ȓȎș ȓ ȒȎș
ɎɅɕɔɒɁɌ ȓ ȗȖ ȓȒȎș Ȕȓ ȓȖȎȗ ȓȓ ȒșȎȐ ȑȑȘ ȓȔȎȓ ȕȔ ȓȒȎȑ ȖȔ ȓȖȎȔ ȔȐ ȑșȎȓ ȒȒȒ ȑȎȔ ȑȘ ȑȗȎȓ
ɅɖɉɄɅɎɔ Ȕ ȘȖ ȓȗȎȒ ȓȓ ȒȘȎȒ ȕȓ ȔȖȎȔ ȑȕȔ ȔȔȎȘ ȗȔ ȔȔȎȑ ȘȐ ȔȕȎȕ ȑȓȒ ȖȓȎȘ Ȗȓ ȖȑȎȑ Ȗș ȖȖȎȓ
ɅɖɉɄɅɎɔȀɁɔȀɈɉɇɈȀɌɅɖɅɌ ȕ ȕȕ ȒȓȎȘ ȓȒ ȒȗȎȔ Ȓȓ ȒȐȎȒ Ȗȑ ȑȗȎȗ ȓȔ ȒȐȎȒ Ȓȗ ȑȕȎȓ ȒȘ ȑȓȎȕ ȑȔ ȑȓȎȖ ȑȔ ȑȓȎȕ
Ȯɏ Ȑ ȑȘ ȗȎȘ ȑȑ șȎȔ ȗ ȖȎȑ ȒȖ ȗȎȖ ȑȑ ȖȎȖ ȑȕ ȘȎȕ Ȕ ȑȎș Ȓ ȑȎș Ȓ ȑȎș
ȹɅɓ ȑ Ȓȑȓ șȒȎȒ ȑȐȖ șȐȎȖ ȑȐȗ șȓȎș ȓȑȘ șȒȎȔ ȑȕȗ șȓȎȔ ȑȖȑ șȑȎȕ ȒȐȓ șȘȎȑ ȑȐȑ șȘȎȑ ȑȐȒ șȘȎȑ
Ȯɏ Ȑ ȑȘȖ ȘȐȎȕ șș ȘȔȎȖ Șȗ ȗȖȎȓ ȑȖș ȔșȎȑ ȘȒ ȔȘȎȘ Șȗ ȔșȎȔ ȖȖ ȓȑȎș ȓȐ ȒșȎȑ ȓȖ ȓȔȎȖ
ȹɅɓ ȑ Ȕȕ ȑșȎȕ ȑȘ ȑȕȎȔ Ȓȗ ȒȓȎȗ ȑȗȕ ȕȐȎș ȘȖ ȕȑȎȒ Șș ȕȐȎȖ ȑȔȑ ȖȘȎȑ ȗȓ ȗȐȎș ȖȘ ȖȕȎȔ
Ȯɏ Ȑ ȑȒȘ ȕȕȎȔ Ȗȓ ȕȓȎș Ȗȕ ȕȗȎȐ ȑșȕ ȕȖȎȗ Șȕ ȕȐȎȖ ȑȑȐ ȖȒȎȕ ȕȓ ȒȕȎȖ Ȓȗ ȒȖȎȒ ȒȖ ȒȕȎȐ
ȹɅɓ ȑ ȑȐȓ ȔȔȎȖ ȕȔ ȔȖȎȒ Ȕș ȔȓȎȐ ȑȔș ȔȓȎȓ Șȓ ȔșȎȔ ȖȖ ȓȗȎȕ ȑȕȔ ȗȔȎȔ ȗȖ ȗȓȎȘ ȗȘ ȗȕȎȐ
Ȯɏ Ȑ ȓ ȑȎȓ Ȓ ȑȎȗ ȑ ȐȎș ȕ ȑȎȕ ȑ ȐȎȖ Ȕ ȒȎȓ Ȗ ȒȎș Ȕ ȓȎș Ȓ ȑȎș
ȹɅɓ ȑ ȒȒȘ șȘ Ȏȗ ȑȑȕ șȘȎȓ ȑȑȓ șșȎȑ ȓȓș șȘȎȖ ȑȖȗ șșȎȔ ȑȗȒ șȗȎȗ ȒȐȑ șȗȎȑ șșș ȖȎȑ ȑȐȒ șȘȎȑ
Ȯɏ Ȑ șȘ ȔȒȎȔ ȕȕ ȔȗȎȐ Ȕȓ ȓȗȎȗ ȑȘȘ ȕȔȎȗ ȘȐ ȔȗȎȖ ȑȐȘ ȖȑȎȔ ȕȗ ȒȗȎȕ ȒȘ ȒȗȎȒ Ȓș ȒȗȎș
ȹɅɓ ȑ ȑȓȓ ȕȗȎȖ ȖȒ ȕȓȎȐ ȗȑ ȖȒȎȓ ȑȕȖ ȔȕȎȔ ȘȘ ȕȒȎȔ ȖȘ ȓȘȎȖ ȑȕȐ ȗȒȎȕ ȗȕ ȗȒȎȘ ȗȕ ȗȒȎȑ
Ȯɏ Ȑ Ȗ ȒȎȖ Ȕ ȓȎȔ Ȓ ȑȎȘ ȑȒ ȓȎȕ ș ȕȎȔ ȓ ȑȎȗ ȑȔ ȖȎȘ ȓ ȒȎș ȑȑȑ ȐȎȖ
ȹɅɓ ȑ ȒȒȕ șȗȎȔ ȑȑȓ șȖȎȖ ȑȑȒ șȘȎȒ ȓȓȒ șȖȎȕ ȑȕș șȔȎȖ ȑȗȓ șȘȎȓ ȑșȓ șȓȎȒ ȑȐȐ șȗȎȑ șȓ ȘșȎȔ
Ȯɏ Ȑ Șȑ ȓȕȎȑ Ȕȓ ȓȖȎȘ ȓȘ ȓȓȎȓ ȖȖ ȑșȎȒ ȓȒ ȑșȎȑ ȓȔ ȑșȎȓ ȒȘ ȑȓȎȕ ȑȗ ȑȖȎȕ ȑȑȑ ȐȎȖ
ȹɅɓ ȑ ȑȕȐ ȖȔȎș ȗȔ ȖȓȎȒ ȗȖ ȖȖȎȗ ȒȗȘ ȘȐȎȘ ȑȓȖ ȘȐȎș ȑȔȒ ȘȐȎȗ ȑȗș ȘȖȎȕ ȘȖ ȘȓȎȕ șȓ ȘșȎȔ
Ȯɏ Ȑ ȑȒȒ ȕȒȎȘ ȕș ȕȐȎȔ Ȗȓ ȕȕȎȓ ȑȑȓ ȓȒȎș ȕȒ ȓȑȎȐ Ȗȑ ȓȔȎȗ ȕș ȒȘȎȕ ȓȔ ȓȓȎȐ Ȓȕ ȒȔȎȐ
ȹɅɓ ȑ ȑȐș ȔȗȎȒ ȕȘ ȔșȎȖ ȕȑ ȔȔȎȗ Ȓȓȑ ȖȗȎȒ ȑȑȖ ȖșȎȐ ȑȑȕ ȖȕȎȓ ȑȔȘ ȗȑȎȕ Ȗș ȖȗȎȐ ȗș ȗȖȎȐ
Ȯɏ Ȑ ȒȒ șȎȕ ȑȔ ȑȒȎȐ Ș ȗȎȐ ȕ ȑȎȕ ȑ ȐȎȖ Ȕ ȒȎȓ ȗ ȓȎȔ Ȕ ȓȎș ȓ ȒȎș
ȹɅɓ ȑ ȒȐș ș ȐȎȕ ȑȐȓ ȘȘȎȐ ȑȐȖ șȓȎȐ ȓȓș șȘȎȖ ȑȖȗ șșȎȔ ȑȗȒ șȗȎȗ ȒȐȐ șȖȎȖ șșș ȖȎȑ ȑȐȑ șȗȎȑ
ȑȐȎȀȲ ȥȳ Ȱ ȥȣ ȴ ȀȦȯ Ȳ Ȁȳ ȯ ȣ ȩȡ Ȭȍȥȭ ȯ ȴ ȩȯ Ȯ ȡ ȬȀȤ ȥȶ ȥȬȯ Ȱ ȭ ȥȮ ȴ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȣ ɁɒɅɇɉɖɅɒȀɅɎɃɏɕɒɁɇɅɓȀɃɈɉɌɄ΀ɓȀɓɏɃɉɁɌȍɅɍ ɏɔɉɏɎɁɌȀɄɅɖɅɌɏɐɍ ɅɎɔȎ ɎɏɔȀɅɖɉɄɅɎɔ Ȓ Ȓ ȐȎș ȑ ȐȎș ȑ ȐȎș ȗ ȒȎȑ ȓ ȑȎȘ Ȕ ȒȎȓ ȗ ȓȎȔ ȕ ȔȎș Ȓ ȑȎș
ɎɅɕɔɒɁɌ ȓ ȒȒ șȎȕ ȑȔ ȑȒȎȐ Ș ȗȎȐ Ȕȑ ȑȑȎș ȑȘ ȑȐȎȗ Ȓȓ ȑȓȎȑ Ȓȓ ȑȑȎȑ ȑȒ ȑȑȎȗ ȑȑȑ ȐȎȖ
ɅɖɉɄɅɎɔ Ȕ șȖ ȔȑȎȖ ȕȒ ȔȔȎȔ ȔȔ ȓȘȎȖ ȑȔȘ ȔȓȎȐ ȗȐ ȔȑȎȗ ȗȘ ȔȔȎȓ ȑȒȒ ȕȘȎș ȕș ȕȗȎȒ Ȗȓ ȖȐȎȖ
ɅɖɉɄɅɎɔȀɁɔȀɈɉɇɈȀɌɅɖɅɌ ȕ ȑȑȑ ȔȘȎȐ ȕȐ ȔȒȎȗ Ȗȑ ȕȓȎȕ ȑȔȘ ȔȓȎȐ ȗȗ ȔȕȎȘ ȗȑ ȔȐȎȓ ȕȕ ȒȖȎȖ Ȓȗ ȒȖȎȒ ȒȘ ȒȖȎș
Ȯɏ Ȑ Ș ȓȎȕ Ȗ ȕȎȑ Ȓ ȑȎȘ ȑȖ ȔȎȗ Ȗ ȓȎȖ ȑȐ ȕȎȗ ȑȕ ȗȎȓ ȗ ȖȎȘ Ș ȗȎȗ
ȹɅɓ ȑ ȒȒȓ șȖȎȕ ȑȑȑ șȔȎș ȑȑȒ șȘȎȒ ȓȒȘ șȕȎȔ ȑȖȒ șȖȎȔ ȑȖȖ șȔȎȓ ȑșȒ șȒȎȗ șȖ șȓȎȒ șȖ șȒȎȓ
Ȯɏ Ȑ ȑ ȐȎȔ ȑ ȐȎș Ȑ ȐȎȐ ȑ ȐȎȓ ȑ ȐȎȖ Ȑ ȐȎȐ ȑ ȐȎȕ ȑ ȑȎȐ Ȑ ȐȎȐ
ȹɅɓ ȑ ȒȓȐ șșȎȖ ȑȑȖ șșȎȑ ȑȑȔ ȑȐȐȎȐ ȓȔȓ șșȎȗ ȑȖȗ șșȎȔ ȑȗȖ ȑȐȐȎȐ ȒȐȖ șșȎȕ ȑȐȒ șșȎȐ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ Ȓ ȐȎș ȑ ȐȎș ȑ ȐȎș ȕ ȑȎȕ ȓ ȑȎȘ Ȓ ȑȎȑ ȑ ȐȎȕ ȑ ȑȎȐ Ȑ ȐȎȐ
ȹɅɓ ȑ ȒȒș ș ș Ȏȑ ȑȑȖ șșȎȑ ȑȑȓ șșȎȑ ȓȓș șȘȎȖ ȑȖȕ șȘȎȒ ȑȗȔ șȘȎș ȒȐȖ șșȎȕ ȑȐȒ șșȎȐ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȓ ȐȎȖ Ȓ ȑȎȒ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȹɅɓ ȑ Ȓȓȑ ȑ ȐȐȎȐ ȑȑȗ ȑȐȐȎȐ ȑȑȔ ȑȐȐȎȐ ȓȔȒ șșȎȔ ȑȖȖ șȘȎȘ ȑȗȖ ȑȐȐȎȐ ȒȐȗ ȑȐȐȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ ș ȓȎș ȗ ȖȎȐ Ȓ ȑȎȘ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȓ ȑȎȐ ȑ ȑȎȐ ȑ ȑȎȐ
ȹɅɓ ȑ ȒȒȒ șȖȎȑ ȑȑȐ șȔȎȐ ȑȑȒ șȘȎȒ ȓȔȔ ȑȐȐȎȐ ȑȖȘ ȑȐȐȎȐ ȑȗȖ ȑȐȐȎȐ ȒȐȕ șșȎȐ ȑȐȒ șșȎȐ ȑȐȓ șșȎȐ
Ȯɏ Ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ ȗ ȒȎȐ ȓ ȑȎȘ Ȕ ȒȎȓ Ȕ ȑȎș ȓ ȒȎș ȑ ȑȎȐ
ȹɅɓ ȑ Ȓȓȑ ȑ ȐȐȎȐ ȑȑȗ ȑȐȐȎȐ ȑȑȔ ȑȐȐȎȐ ȓȓȗ șȘȎȐ ȑȖȕ șȘȎȒ ȑȗȒ șȗȎȗ ȒȐȓ șȘȎȑ ȑȐȐ șȗȎȑ ȑȐȓ șșȎȐ
Ȯɏ Ȑ ȔȐ ȑȗȎȓ ȑȖ ȑȓȎȗ ȒȔ ȒȑȎȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ȹɅɓ ȑ ȑșȑ ȘȒȎȗ ȑȐȑ ȘȖȎȓ șȐ ȗȘȎș ȓȔȔ ȑȐȐȎȐ ȑȖȘ ȑȐȐȎȐ ȑȗȖ ȑȐȐȎȐ ȒȐȗ ȑȐȐȎȐ ȑȐȓ ȑȐȐȎȐ ȑȐȔ ȑȐȐȎȐ
Ȯɏ Ȑ ȓ ȑȎȓ ȓ ȒȎȖ Ȑ ȐȎȐ Ȕ ȑȎȒ ȑ ȐȎȖ ȓ ȑȎȗ Ȗ ȒȎș ȓ ȒȎș ȓ ȒȎș
ȹɅɓ ȑ ȒȒȘ șȘ Ȏȗ ȑȑȔ șȗȎȔ ȑȑȔ ȑȐȐȎȐ ȓȔȐ șȘȎȘ ȑȖȗ șșȎȔ ȑȗȓ șȘȎȓ ȒȐȑ șȗȎȑ ȑȐȐ șȗȎȑ ȑȐȑ șȗȎȑ
Ȯɏ Ȑ ȑșȗ ȘȕȎȓ șȖ ȘȒȎȐ ȑȐȑ ȘȘȎȖ ȑșȒ ȕȕȎȘ șȓ ȕȕȎȔ șș ȕȖȎȒ ȗș ȓȘȎȒ ȔȒ ȔȐȎȘ ȓȗ ȓȕȎȖ
ȹɅɓ ȑ ȓȔ ȑȔ Ȏȗ Ȓȑ ȑȘȎȐ ȑȓ ȑȑȎȔ ȑȕȒ ȔȔȎȒ ȗȕ ȔȔȎȖ ȗȗ ȔȓȎȘ ȑȒȘ ȖȑȎȘ Ȗȑ ȕșȎȒ Ȗȗ ȖȔȎȔ
ȊȀȯ ȶ ȥȲ ȡ ȬȬȀȩȭ Ȱ Ȳ ȥȳ ȳ ȩȯ Ȯ ȚȀȡ Ȁȳ ȹ Ȯ ȣ Ȩ Ȳ ȯ Ȯ ȯ ȵ ȳ ȀȲ ȥȬȡ ȴ ȩȯ Ȯ ȳ Ȩ ɎɏɔȀɅɖɉɄɅɎɔȀɁɔȀɁɌɌ ȑ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ Ȑ ȐȎȐ
ɎɏɔȀɅɖɉɄɅɎɔ Ȓ Ș ȓȎȕ ȗ ȖȎȐ ȑ ȐȎș ȑȕ ȔȎȔ ȗ ȔȎȒ Ș ȔȎȖ ȑȐ ȔȎȘ Ș ȗȎȘ Ȓ ȑȎș
ɎɅɕɔɒɁɌ ȓ ȓȖ ȑȕȎȖ ȒȖ ȒȒȎȒ ȑȐ ȘȎȘ ȗȒ ȒȐȎș ȓȗ ȒȒȎȐ ȓȕ ȑșȎș ȔȔ ȒȑȎȓ ȒȒȒ ȑȎȔ ȒȒȒ ȑȎȒ
ɅɖɉɄɅɎɔ Ȕ ȑȐȒ ȔȔȎȑ Ȕȑ ȓȕȎȐ Ȗȑ ȕȓȎȕ ȑȔȘ ȔȓȎȐ ȗȒ ȔȒȎȘ ȗȖ ȔȓȎȑ ȑȐȗ ȕȑȎȗ ȕȓ ȕȑȎȔ ȕȔ ȕȑȎș
































































șϔȀȣ ɁɒɅɇɉɖɅɒȀɍ ɁɋɅɓȀɃɏɎɓɔɒɕɃɔɉɖɅȀɏɒȀɅɎɃɏɕɒɁɇɉɎɇȀɓɔɁɔɅɍ ɅɎɔɓȀɔɏ
ɔɈɅȀɃɈɉɌɄȀɄɕɒɉɎɇȀɅɐɉɓɏɄɅȎ
ȒϔȀȣ ɁɒɅɇɉɖɅɒȀɄɏɅɓȀɎɏɔȀəɅɌɌȀɁɔȀɔɈɅȀɃɈɉɌɄȎ
ȓϔȀȣ ɁɒɅɇɉɖɅɒȀɄɏɅɓȀɎɏɔȀɕɓɅȀɁɂɒɕɐɔȀɍ ɏɖɅɍ ɅɎɔɓȀɏɒȀɒɏɕɇɈȀɈɁɎɄɌɉɎɇȎ
ȔϔȀȣ ɁɒɅɇɉɖɅɒȀɄɏɅɓȀɎɏɔȀɓɌɁɐȌȀɈɉɔȌȀɏɒȀɓɐɁɎɋȎ
ȘϔȀȣ ɁɒɅɇɉɖɅɒȀɂɅɈɁɖɅɓȀɁɆɆɅɃɔɉɏɎɁɔɅɌəȀɔɏȀɃɈɉɌɄȀɄɕɒɉɎɇȀɔɈɅȀɅɐɉɓɏɄɅȎ
ȗϔȀȣ ɁɒɅɇɉɖɅɒȀɐɌɁɃɅɓȀɈɉɍ ȏɈɅɒɓɅɌɆȀɉɎȀɁȀɆɁɃɅȍɔɏȍɆɁɃɅȀɐɏɓɉɔɉɏɎȀɗ ɉɔɈ
ɔɈɅȀɃɈɉɌɄȀɗ ɈɅɎȀɔɁɌɋɉɎɇȀɔɏȀɔɈɅȀɃɈɉɌɄȀȈɍ ɏɒɅȀɔɈɁɎȀȕȐȅȀɏɆȀɔɈɅȀɔɉɍ ɅȉȎ
ȖϔȀȣ ɁɒɅɇɉɖɅɒ΀ɓȀɂɏɄəȀɐɏɓɔɕɒɅȀɉɓȀɒɅɌɁɘɅɄȀɄɕɒɉɎɇȀɔɈɅȀɅɐɉɓɏɄɅȀȈɍ ɏɒɅ
ɔɈɁɎȀȕȐȅȀɏɆȀɔɈɅȀɔɉɍ ɅȉȎ
ȕϔȀȣ ɁɒɅɇɉɖɅɒȀɄɏɅɓȀɎɏɔȀɍ ɁɋɅȀɎɅɇɁɔɉɖɅȀɃɏɍ ɍ ɅɎɔɓȀɔɏȀɏɂɓɅɒɖɅɒȀɁɂɏɕɔ
ɔɈɅȀɃɈɉɌɄȎ
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